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Abstract 
The economic and social development of China has made great achievement, but the urban-rural gap is still very 
large which will threaten the foundation of sustainable development of China.  To break the dualistic structure of the 
urban-rural, Chengdu has carried on piloting comprehensive reform for coordinated and balanced urban-rural 
development since 2007. The core part of reform is about economy such as rural land transferring, investment, rural 
land-use right confirmation. As a consequence, the landscape of rural changed or has high possibility of changing 
with potential economic development (rural tourism, urbanization and industry transfer, scale agriculture operation), 
new living community and agriculture pattern changing. The rural landscape of Chengdu is unique and beautiful in 
the history, especially the landscape pattern with“Linpan”. In order to reserve rural landscape, not only for aesthetics 
but also for ecology, this paper outlines landscape planning and designing strategies which also can be reference to 
other rural area of China. 
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1. Introduction
The economic and social development of China has made great achievement, but the urban-rural gap is 
still very large. Now China's reform and development entered a critical stage, and the rural reform 
remained the key to China's reform, Central Government shows firm determination to solve the issues 
concerning agriculture, rural area and famers. The successively “No.1 Documents” are the apparently 
evidence, which is including The Decision on Major Issues Concerning Rural Reform and Development, 
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the landmark document. According to this document, “China has generally entered into the development 
stage in which industry props up agriculture and urban areas support rural areas, a critical moment of 
accelerating traditional agriculture restructuring and pursuing a path of agricultural modernization with 
Chinese characteristics and a key period of breaking down the urban-rural dual structure and building a 
new pattern of integration of rural and urban economic and social development.” 
(http://www.bjreview.com.cn/document/txt/2009-01/05/content_173368.htm)  
As a important city in southwest China, Chengdu’s rural-urban integration development began in 2003. 
The general strategy of maintaining a coordinated and sustainable development between rural and urban 
areas was exploring and implementing, the construction of standardized and service government and 
grassroots democratic construction as guarantee. In June 2007 Chengdu with Chongqing were set up as 
national overall-planned urban-rural comprehensive reform pilot area. Since then, Chengdu has make 
innovations bravely. With this background the rural landscape of Chengdu faced great challenge.  
1.1. Comprehensive reform for coordinated and balanced urban-rural development in Chengdu  
The strategies of comprehensive reform for coordinated and balanced urban-rural development are 
including four aspects: economics, politics, culture and society. Chengdu’s innovative measures which 
are highly evaluated pay close attention to those four aspects, including institutional reform of agricultural 
land property rights, the grass-rooted democracy of village-level development and improving public 
facility construction, and etc. Among which the important specific strategy is “three concentrations” 
policy: the concentration of industries in development zones, the concentration of rural population in 
township, and the concentration of land for scale operation.  As the core part of this policy, establishment 
of property rights institution in rural area, rural land-use right confirmation and a uniform property rights 
market are the key steps，which are the foundation for scale land operation such as rural land transferring, 
investment. In one word, most of the important reform is land relevance, and to some experts’ opinion, 
land is the key element of comprehensive reform (Wang Jun, 2008), and also the fundamental element of 
rural landscape. 
1.2. Rural landscape of Chengdu 
Rural landscape can be defined as mosaic of natural and human managed land out of the city, 
including rural settlement, the landscape interrelating with human economic activities such as agriculture 
land and agronomic crop, culture landscape, and natural landscape (Forman and Gordorn, 1986;Wang 
Yuncai,2003).Rural landscape is a productive landscape type, and can provide ecological, aesthetic and 
cultural benefits. With the dramatic different background, rural landscape of specific area varied from 
each other around the world. 
                                          
Fig. 1. Aerial view of Linpan in Chengdu  plain                       Fig. 2. Aerial view of settlements in North  China Plain 
http://www.cdgh.gov.cn/structure/lm_gardencity                            http://www.zxxjs.com/html/pic/46533.html 
       /gardencity_ghjsdz 
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The rural landscape of Chengdu is beautiful and unique because of the typical element “Linpan”. It’s a 
special settlement in Chengdu plain, consisting of farm house with woods around, irrigation zanja and 
farm land(Fig. 1),and is elementary unit of village with scattered location .It has society, culture, aesthetic 
and ecology value and make the rural landscape of Chengdu plain different from the other area of 
China( Fig. 2 ). The key reasons it came into being can be analyzed as natural environment, farm culture, 
the history of immigration, society culture (Duan Peng, Liu tian, 2004).  Besides the road, the connection 
of Linpan are the  hierarchy irrigation system of  water canals and zanjas from the famous Dujiangyan 
irrigation system which covered most part of Chengdu plain like people’s circulatory system. The rural 
landscape of Chengdu can be described as  patches(the vast plain of farm land ), corridors(roads and 
irrigation Canals ),and matrixes(small matrixes are thousands of Linpans, big ones are towns).Because 
Linpan is the key element that make Chengdu rural landscape unique, the research of  Chengdu rural 
landscape change focuses on the change of Linpan.   
2. Method 
The process employed in this research involves four primary components:(1)background research to 
frame the scope of the study;(2)inventory and analysis of  the way that rural landscape changed with 
potential economic development though research of Linpan;(3)assessment of the negative effect of the 
changes;(4)development of a set of  landscape planning and designing strategies. 
2.1. Background research 
Most researches of rural landscape are about the ecology aspect (Kees Volker,1997 ,etc),such as 
biodiversity(D.Alard,1999), landscape restoration(Janis M. Fedorowick,1993).Some other researches 
focus on the landscape change (Z. Lipsky,1995, UÈ lo Mander,1998, etc). In 1957,an international 
network of landscape researchers of Permanent European Conference for the Study of the Rural 
Landscape was founded. Since then, there is international platform for communication about the research 
and management of European rural landscapes. With the population concentration and economics 
development, the rural landscape change became common issues around the world(Matthew Tonts, Shane 
Greive.2002, Z.Lipsky,1992).The rural landscape research in China can be categorized into 4 aspects: 
agricultural landscape research, rural culture landscape research, rural landscape assessment 
research ,rural landscape planning research(Zhou Xinqin et cal,2005).The researches of rural landscape 
Change are mainly about ecology and aesthetic issue. 
Linpan as the element of Chengdu rural landscape has been studied since last century. In  The 
ecological homeland of Shu culture, Duan Peng ,Liu Tianhou(Duan Peng, Liu tian,2004)research the 
distribution, ecology value, settlement pattern of Linpan, which is an important literature about Linpan 
research. Recently, with the background of reform for coordinated and balanced urban-rural development, 
a lot of research focused on the Linpan for construction and reservation. In The Reservation of Chuanxi 
Linpan and the Creation of Vernacula Architecture of Li Shiqing and Reservation Plan of Linpan for the 
Construction of New Rural Area of Cai Shaotian and many other thesises, scholars explored the 
Challenge and strategy of Linpan protection. 
2.2. Inventory and analysis of  rural landscape change in Chengdu through research of Linpan 
As the unique element of Chengdu Plain, the inventory and analysis of the change of Chengdu rural 
landscape through the research of changing Linpan is necessary and important. The analysis of change 
begin with the pre-research of Linpan which was accomplished already. As result, the important 
characteristics of Linpan were summaried. Then after the analyzing the change of Land and Linpan 
related with those characteristics, the trace of rural landscape change become clearly. 
783Yang Qingjuan et al. / Procedia Engineering 21 (2011) 780 – 788 Yang Qingjuan, Li Bei and Li Kui / Procedia Engineering 00 (2011) 000–000 
2.2.1. The pre-research 
The pre-research focused on the aesthetic and ecology aspects. 
• The aesthetic  
In order to find the relevance between landscape elements of Linpan and aesthetics, the public's 
aesthetic evaluation of rural landscape was examined with the research measure of SBE and AVQ. 
According to the results of study, figure - ground of vegetation, percentage of land covered by 
vegetation, presence of negative man-made elements, internal contrast, type of vegetation, degree of 
wilderness correlated well with the visual quality. Correlation analysis and regression analysis show that 
there is significantly correlation between the visual quality and distribution character of vegetation. 
Percentage of land covered, which used to characterizet distribution character of vegetation, play a key 
role in determining the visual quality of the Linpan. This is followed by the degree of wilderness, which 
is used to describe the distribution characteristics of vegetation and water and the degree of artificial 
construction in a region, and the figure - ground of vegetation. We can infer that respondents may give 
higher score to the area fully covered by vegetation to a certain degree, as well as the area higher degree 
of wilderness or obvious figure - ground of vegetation held. Remarkably,  the mosaic pattern is peculiar to 
Linpan, which further proved that aesthetic value of Linpan can not be ignored. 
Meanwhile, type of vegetation also has some impact, but not so obvious when compared to the former 
3 elements, that means the percentage of land covered , the degree of wilderness and the  figure - ground 
of vegetation are the most important three elements we should take consideration when take protective 
development of Linpan woods. In addition, as the results suggest, the distinct colour contrast of Linpan 
landscape is important for visual beauty. And negative man-made elements have obvious effects to the 
result. 
• The ecology 
Choosing a specific area in the town of Pi Xian, the research explored ecology value with the change 
of the number of Linpan.  On the basis of the theory of landscape ecology, the change of landscape 
heterogeneity and landscape diversity were researched by calculating relevant indexes after removing two 
Linpan patches randomly each time. As the result, the research found that landscape heterogeneity and 
landscape diversity of a region are greatly affected by the number of Linpan patches. With the reduce of 
the number of Linpan patch, landscape heterogeneity index and landscape diversity index both decrease, 
and landscape heterogeneity index has a significant decreasing trend.  
The reductions of the two indexes are negative to the ecological value of Linpan. Generally, a 
landscape pattern holds high heterogeneity and diversity will be beneficial to the survival and protection 
of species, reducing the number of Linpan patches will be negative to maintain the stable landscape 
pattern. Thus, the number of Linpan patches in a region is necessary to be controlled within reasonable 
range. 
In addition, the location of Linpan patches of its region can also affect the ecological environment. The 
ecological benefits of a single large patches always being higher than a small one, and closely patches, 
which can form a stepping stone between patches, can provide the function as well as corridors. Therefore, 
the relationship between the various Linpan should be studied before construction besides the 
consideration of amount. 
2.2.2. The reform and the interrelated land change 
As national overall-planned urban-rural comprehensive reform pilot area. Chengdu have experiment 
the 3-stages reform: Right conformation, Certificate-granting, Scale Land Operation.(Li Kui,2010) 
During the last stage, in order to realize the three concentrations, many Linpans dimilished. Farmers live 
in the form of concentration, and the extra land from the Linpan is operated, the highest possibility of 
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land function transform as following: rural tourism, urbanization and industry transfer, scale agriculture 
operation. For that, lots of  rural land was constructed to be Nongjiale (Fig.3 Fig.4）, where tourists from 
urban areas in Chengdu go to a farmers’ house and stay over the weekend, eating country food and enjoy 
the nature (http://www.ruaf.org/node/1134), or large-scale new communities(Fig.5) or some large-scale 
cultivating base(Fig 6). 
                                                  
Fig.3. The interior of  Nongjiale in Cheng du                                     Fig. 4. The interior of  Nongjiale in Cheng   du                  
From: http://www.ruaf.org/node/1134#ua                                                       From: http://www.ruaf.org/node/1134#ua 
                                                               
Fig. 5. Aerial view of  Yuehu Town in Dujiangyan                  Fig. 6. The interior of  Plastic Greenhouse of Morden 
agriculture                                                      
From: http://paper.people.com.cn/rmrb/html/2                                      From:Integration of urban and countryside-  
011-02/28/nw.D110000renmrb_20110228_2-0                              the scientific developing way of Chengdu,  1.htm?div=-1 
 
                                                  
 Fig. 7.(a) The Linpan  distribution of Quanshui country  in 2005        (b)  The constration residential community appears of 
Quanshui country  in 2011      
2.2.3. The Change of Linpan 
With the transformation of land the Linpan of rural landscape to some degree change ,which can be 
summarized into the following three aspects: 
• dwindle in numbers 
Many factors can cause the number of Linpan dwindle. On one hand, many Linpan were removed or 
merged into a larger one .On the other hand, with the increasing number of part of the Linpan dwellers 
drift into cities, many Linpan are lack of management and change to be “Hollow Linpan”. All of these 
lead the number of Linpan decreasing each year. Pixian, a country near Chengdu, had more than 11,000 
Linpan while there only has 8,000 now. A recent survey shows that the number of Linpan which holds 
more than 10 households living in is less than 900(Fan Yanzhi, 2009). 
• The change of visual quality 
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With the reduction in the number of Linpan, the visual quality of rural landscape changed. The most 
obvious sign is the disappearance of surrounding woods, which is composed of local plants,especially 
bamboo. The bamboo in Linpan was originally planted as agricultural production and living materials, but 
with continuous development of economic, many production related to life can be replaced. The use value 
of bamboo decreased. Therefore, the dwellers paid less attention to the growth of bamboo management, 
which led sharp decline in bamboo cover. In addition, as simple living facilities, many residents rebuilt 
their original houses. Due to lack of related guidance, a large number of traditional houses were replaced 
by modern buildings, which the structure and the appearance are jars with the surroundings. And this 
situation, playing an important role in leading traditional style and features of Linpan disappeared, is very 
common in rural areas. 
• The change of pattern  
With the construction of new communities, the number of Linpan reduces, this makes the original 
landscape pattern change. First, with a large number of Linpan patches entirely composed of woods were 
replaced by a small amount of man-made patches, which is large-scale residential area (Fig.7), the total 
quantity of patches, especially natural patches decreases. In addition,  more and more ecological corridor 
such as zanjas were cut off by the construction of new communities  or were dry duo to the lack of 
management of Hollow Linpan. In the third place,while low housings in Linpans were replaced by 
modern houses,which are multi-story or even high rise, the original uneven and intriguing skyline was 
destroyed, and at the same time, a new abruptly changing skyline formed (Fig.8).  
3. Assessment 
With the research of change of land and Linpan, we can find the change of the characteristics that 
highly relevant with ecology and aesthetic values, which is as the table1 shows:  
Table1: 
 Important characteristics Changes in the reform of rural land 
percentage of land covered by 
vegetation 
Decrease significantly because of that more and more natural lands were 
covered by hard ground. 
degree of wilderness Decrease significantly because of that some zanjas were filled and a great quantity of woods around Linpan were cut down. 
figure - ground of vegetation Decrease significantly because of that a large number of widely distributed Linpan patches were replaced by a small amount of man-made patches. 
type of vegetation Decrease significantly because of that a large number of Linpan patches entirely composed of woods were removed or discarded. 
internal contrast Depends highly on weather and beam． 
The aesthetic 
negative man-made elements Increase significantly with the increasing number of artificial constructions. 
landscape diversity index Decrease significantly with the reducing number of Linpan. 
The ecology 
landscape heterogeneity Decrease progressively with the reducing number of Linpan. 
 
Fig. 8.(a) The original skyline of Linpan                                                                             From: Drew by author 
      (b) The new skyline after some Linpans  were replaced by large-scale residential areas                                              From: Drew by author 
786  Yang Qingjuan et al. / Procedia Engineering 21 (2011) 780 – 788 Yang Qingjuan, Li Bei and Li Kui / Procedia Engineering 00 (2011) 000–000  
This research indicates that with development of economics, the original rural landscape Linpan 
suffered artificial damages in varying degrees. Especially when the rural land reform is carried out , the 
phenomenon that a large number of Linpan are replaced by large-scale artificial construction become 
particularly acute. With the decreasing number of Linpan, a great quantity of woods and irrigation zanjas 
around Linpan disappear significantly, and the landscape pattern towards simple. These lead the elements 
positive to the assessment, especially some elements relevant with vegetation and ecological corridor,  
decreasing significantly, and the negative man-made elements increasing markedly. To avoid the 
reduction of the aesthetic and ecological value of Linpan, those negative effect showed should be paid 
highly attention. 
4.    Landscape planning and designing strategies 
4.1 Strategies based on the overall perspective of landscape pattern 
Linpan has no remarkable significance without being applied into Dujiangyan irrigation system-the 
only agricultural area with thousands years of history adjustable by man-made techniques, and still takes 
actions. Therefore, it is quite necessary to take protection of the overall landscape pattern.  
(1) Maintain the original structure and proportional of vegetation and control the development of 
agricultural land, which can be seen as matrix of the whole ecological pattern. 
(2) Recover the quantity of ecological corridor. Reconstruct the zanjas discarded in construction and 
increase the number of new canals if necessary. 
(3) Control the number and the scale of artificial constructions and avoid building excessively 
concentrate to reduce the damage to the original skyline.  
4.2 Strategies based on the assessment of aesthetics 
According to the result, percentage of land covered by vegetation, degree of wilderness, figure - 
ground of vegetation and internal contrast are the most important four factors affecting the evaluation. 
Considering that the internal contrast depends highly on weather and beam, it can be concluded that 
percentage of land covered by vegetation, degree of wilderness, figure - ground of vegetation are the three 
most closely related to the demolition and construction. Thus, we can proceed with the three aspects to 
protect the visual beauty of Linpan. 
(1) To maintain the integrity of vegetation cover, it won’t be well to cut down woods in the region. 
And besides, some other measures, such as keeping the fields around the Linpan to be cultivated, rather 
than to be discard or replaced by artificial constructions and using native species when planting, should be 
taken into consideration. 
 (2) Keep the landscape pattern formed by Linpan and the fields around it. Constructions and 
reconstructions within Linpan should be taken on the basis of the original mosaic patch- matrix landscape 
pattern. As to those removed Linpan, it will be better to rebuild them on the original site if necessary.  
(3) Maintain and recover the degree of wilderness of Linpan. It will be better to recover the degree of 
wilderness of the Linpans which features become unobvious by excessively man-made intervention on 
the original site. The reconstruction can be conducted by the following three aspects. First, recover the 
vegetation around Linpan with main species. Additionally, some measures should be taken to control the 
style, height and dimensions of buildings under construction and reconstruction, and to protect the fields 
around Linpan, which can be seen as the matrix of agricultural activities. In the third place, it will be 
better to recover the original landscape pattern. The boundary between fields and Linpans should be 
classified clearly, and this is beneficial to improve the visual quality of Linpan. 
787Yang Qingjuan et al. / Procedia Engineering 21 (2011) 780 – 788 Yang Qingjuan, Li Bei and Li Kui / Procedia Engineering 00 (2011) 000–000 
4.3 Strategies based on the assessment of ecology 
Since the inherent simplicity of ecological agricultural landscape, Linpan, as semi-natural patches on 
the matrix, bear many ecological functions and contribute a lot to the ecological value of the whole 
landscape pattern. Some basic principles about patches can instruct the demolition and construction of 
Linpan with the following four aspects. 
(1) Because of that landscape diversity and landscape heterogeneity will decrease with the reduction of 
Lipan number, therefore, it won’t be well to remove Linpan patches in a region unless it is necessary.  
(2) When carrying out constructions, it will be better to avoid separating and narrowing the large-scale 
Linpan patches. However, as to some Linpan patches with negative interference inside, some barriers, 
such as vegetation or zanja, should be set up to prevent the diffusion of negative interference. 
(3) Reserve the large-scale Linpan patches, and retain or increase some Linpan patches which can be 
seen as corridor or stepping stone to establish communications, which aid in dispersal of the species, with 
large-scale Linpan patches . 
(4)  Use more scientific techniques such as remote sensing and GIS in analysis to help make a more 
scientific decision. 
 “The creation of a commodified countryside will, if it continues unchecked, result in the destruction of 
preexisting aesthetic rural landscapes.”(Matthew Tonts, Shane Greive.2002)Now ,Chengdu is trying hard 
to have better life in the rural , but no one will want accomplish this with the lost of our home land in the 
dream. 
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